INTRODUCTION TO PROGRAMMING - CONCEPTS AND TOOLS

ASSIGNMENT 4

GENERAL INFORMATION

This assignment is made public on Friday, February 28, 2003. The assignment is due on
Friday, March 7, 1 PM.

Hand in your assignment to the teaching assistant running your lab session.
The first page of your (written) assignment has to contain at least the following information:

e the course name (Introduction to Programming - Concepts and Tools)
e your name and your student number
e name and student number of the fellow student if you submit in pairs
e assignment number
Please staple your assignment!
You will get back the graded assignment one week after submission deadline.
QUESTIONS

1. (Arrays)
What do the following three programs print on the screen? You should make a serious attempt
to try to find out by inspecting the programs first without running them. (The programs are
taken from the review section of chapter 5 of the book.)

For each of the question do ezplain why we have that particular output.

(a) public class Reviewl{
public static void main(String[] args){

int[] al = {1,2};

int[] a2;

a2 = al;

a2[0] = 3;
System.out.println(al[0]);

}
(b) public class Review2{

public static void main(String[] args){

int[] al = new int[3];
int[] a2 = new int[10];
al = a2;

System.out.println(al.length);



(c) public class Review3{

public static void main(String[] args){

int i=2;

int[] a = {1,2,3};

System.out.println("goo = " + goo(i));

hoo(a,1);

hoo(a,i);

for(i = 1; i< a.length; i++)
System.out.println(i + ": " + a[il);

}

static int goo(int i){
return i+2;

}

static void hoo(int[] d, int n){
for(int i = 0; i < d.length; i++)
d[i] = goo(n);



2. (Character arrays, Palindrome)
(a) Write a method of signature
boolean isPalindrome(char[])

that will take as input a character array and return true if that array contains a palin-
drome!. Think first about the algorithm!

(b) Write a program that will test your method. The program should be used the following
way: If run using the command

java Palindrome "otto"

the user should get a message saying that he or she typed a palindrome.
Use the method

static char[] stringToCharArray(String s){
return s.toCharArray();

}

to extract a character array from the input string.

1Recall that a palindrome is a sequence of characters that reads the same way both forward and backward.
Examples are otto, 121, i may yam i.



3. (Random numbers, birthday problem)

This question is optional, but you are strongly advised to work on it.

In this question you are supposed to run a little simulation to find out the solution to the
following problem: How many people are needed in a room so that the probability that two of
them have their birthday on the same day is greater or equal than 0.5. If you haven’t seen the
answer you may be surprised.

To do so we will find, by a simulation, the probability that when n (1 < n < 100) people are
in a room two of them have their birthday on the same day. We will design the program using
a top-down approach.

(a)

(c)

Design your main method that prints out for each number n between 1 and 100 the
probability that among n people in a room at least two of them have their birthday on
the same day. Call a method of signature

double simulation(int)

to do the bulk of the computation. That method will be designed further below.

Design the method simulation(int n). You should make 10000 trials, and for each
trial keep track of whether among the n people, two of them have their birthday on the
same day. You should call a method of signature

boolean trial(int)

to be implemented later that will run 1 trial with n people, and return true or false
depending on whether in that trial 2 or more people have their birthday on the same
day.

Design the method trial.

e Use an array of integers of length 365 with one cell for each day of the year. For
each day of the year the array will hold in cell 4 — 1 the number of people that have
their birthday on day 1.

e For each of the n people generate a random number between 1 and 365 using the
code (int) (Math.random()*365 + 1) to simulate their day of birth. Keep track of
that birthday using the array.

e Once finished, search through the array to find out whether or not there is a day
where 2 or more people have their birthday. Return that answer.

Submit your code, and one sample printout that shows the result of your program running.



4. (Searching)

(Taken from Peter Sestofte’s notes.)

(a) Execute the binary search program from the lecture manually with the sorted array given
below:

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
17 20 28 33 35 39 39 51 52 57 62 69 74 84 8 86 88 95 97

with key being 84. Show the values of 1, r, ¢ and found before the loop, at pp3 in each
iteration of the loop, and after the loop.

Use the following version of the binary search method which can also be downloaded
from the course page:

static boolean binsearch(int[] arr, int key){
/* Binary search for key in an ordered array arr.

x/
boolean found = false;
int 1 = 0; // left marker
int r = arr.length-1; // right marker
int c; // centre

while(!found && 1 <= r){
c = (1+r)/2;
if (key < arrlcl)
{// search in lower part
r = c-1;
}
else if(arr[c] < key)
{// search in upper part
1l = c+1;
}
else
found = true;

// line pp3

return found;

}

(b) Do the two programs for linear and binary search produce the right result when the array
is empty (i.e., if the array is of length 0)? Give a reason for your answer.



